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Since the mid-1980s, professional beekeepers and backyard apiaries have 
suffered great losses, with Colony Collapse Disorder (CCD) a leading cause. CCD is a 
broad disorder stemming from multiple factors. Most of the time beekeepers report 
colonies are missing bees with only the queen and a few young bees remaining. Left with 
large brood (wax comb that contains eggs, larva, and pupa bees) that cannot be cared for 
by the few bees that are left, colonies die. Many of the factors include a change in bee 
management, systemic pesticides, fungal, viral, and bacterial infections, as well as the 
vector for associated pathogens. This vector, the varroa mite, Varroa destructor, has 
been devastating, as it has destroyed most feral hives in North America (Ellis, M. 2008).   
Many scientists are working to solve the multiple problems with honeybees, but 
the bigger issue is pollination in general. Growing evidence suggests native bee 
populations are at risk, and for the first time, native bees have been listed as endangered 
(Dell'Amore, C. 2016). In combination, managed and natural bees provide essential 
ecological and economic services that are largely impossible to replace. Therefore, it is 
crucial to learn what can be done to preserve pollinators and the ecological health of the 
environment and agriculture.   
 Bees provided pollination services to almost 30% or more of our diet in the 
United States, more if you included indirect contributions, such as vegetable oil, or meat 
and dairy products dependent on pollinator forage. It was estimated that native 
pollinator which are mostly bees, could be responsible for $3.07 billion in fruits and 
vegetables produced in the United States (Losey, J. E., & Vaughan, M. 2006). Bees are 
able to do all this pollinating, because they are collecting pollen as a source of protein to 
feed their young. When bees visit a flower, electrostatic forces attract pollen grains to 
the hairs on the bee’s body. Specialized hairs on their legs let them comb the pollen into 
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special brushes or pockets on the legs or abdomen. Because bees will focus on one type 
of flower at a time, pollen from on plant is carried to the next flower where a little of the 
pollen will stick. This behavior allows greater exchange of genetic information amongst 
the plants (Speight et al. 2008). With a greater exchange of genes amongst plants, 
habitats have a greater resiliency to stresses, such as climate change.   
 As native bee species decline due to land use changes, the ecosystem services that 
pollinators provide could be impacted negatively (Kearns, C. A., & Oliveras, D. M. 
2009).  North America has over 4,000 native bees. Given the importance of pollination 
and the diversity of pollinators, great interest has developed around improving native 
bee habitat. Some of conservation efforts include using highways planted with wild 
flowers as bee corridors. Roadsides in America cover more than 10 million acres, there 
are states in which they are the largest holdings of land (Shepherd et al. 2003). There 
are also several areas with in agroforestry ecosystems that provide habitat for native 
bees.  Riparian forest buffers, hedgerows, and windbreaks all have untilled areas that 
are good for bee ground nests, and also include bee-pollinated plants as well.  Places 
that can provide bee habitat in suburban areas are ditches, creeks, garden, pond edges, 
empty grassy lots, and roadsides. The best thing that can be done is be aware of areas 
where bees are, and try to protect the resources that are there.  
For homeowners, increase plant diversity on their property can help bees with 
vital forage throughout the growing season. Similarly, leaving areas and borders of the 
property with the ground undisturbed for bee nesting sites can be of great benefit 
(Vaughan, M. and S.H. Black. 2006).  
Bumblebees are some of spring’s earliest pollinators; they have the ability to 
vibrate their flight muscles by contracting and relaxing them quickly to warm up their 
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body temperature for flight in the cool early mornings of spring and even late in to the 
fall.  Having early flowering plants available helps the overwintering queen bumblebee 
get an early start at establishing her colony.  This will mean that a strong colony with 
several generations of bees will be available in late summer when late fruit trees are 
blooming.   
It is important, not just for bumblebees but all bees, that flowers of different 
shapes, sizes and colors are available for the greatest diversity of pollinators. 
Additionally, this diversity should be reflected from spring through fall. For example, 
early flowering trees that help these pollinators are willow, red bud, white bud, and 
sassafras, which bloom from March to May.  Horse chestnut, maple, cherry, and 
madrone bloom from mid-March through June. Black locust, Palo Verde, Honey locust, 
bloom mid May through June, and basswood blooms late may through July.  Berry 
bushes not only provide for humans but their flowers offer great forage for bees as well.  
Barberry blooms early in March into May.  While Serviceberry, Golden current, and 
Buckbush bloom form April to June.  Blueberries bloom May to June, and Raspberry 
and Elderberry bloom May to August.  Wild rose and Oceanspray bloom from June 
through August, with Spriea blooming from July to August. (Vaughan, M. and S.H. 
Black. 2006) 
Currently, much attention is given to making more land available and suitable for 
pollinators, such as in roadside planting of native wild flowers. Here, the focus is largely 
on creating new pollinator habitat. But the suitability of existing habitats also is of 
potential importance. In particular, in urban and suburban settings with conventional 
ornamental plants, are there differences in pollinator abundance and diversity as 
compared to targeted plantings? Moreover, how do these habitats differ in pollinator 
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attractiveness to typical suburban yards, dominated by grass? To address these issues, I 
compared three habitat types and the amount and diversity of pollinators they attracted. 
The first habitat is a planting of wildflowers in its second year of growth. The second is a 
well-established high diversity of ornamentals plants and flowers, and the third is a 
suburban grass lawn landscape. In addition to identifying habitat preferences by 
pollinators, this work offers a preliminary baseline about pollinators within a city based 
on the landscapes available.  With this information we can encourage homeowners and 
urban farmers to increase the amount of planted bee forage in their landscapes.  
Insuring native bee and pollinator health is not only important for the pollination 
services they provide, but also because many birds and other small mammals rely on 
these insects as a food source.   
 
Material and Methods 
I looked at three urban habitats: pollinator planting, ornamental planting, and 
suburban yard. The habitat example is the Bumble booster’s pollinator plot, comprised 
of native wild flowers, prairie grasses, and a few ornamentals. The second habitat 
example is Verner Hall gardens, which includes many flowering ornamentals. And the 
last habitat a typical grass yard of a single family home with low plant diversity.   
The method used to sample for pollinators was bee bowls.  Bee bowls are small 
bowls, 80 cm in diameter, filled with soapy water, and are attractive to pollinating 
insects.  Three colors of bowls are used, one UV blue, one UV yellow, and the last one 
white.  The soap reduces the surface tension of the water and causes the insect to sink 
quickly to the bottom.  The bowls were left out for one 24 hr period at each location.  
This method is used regularly as the colors are attractive to Hymenoptera and Diptera, 
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which are the most common pollinators.  (Stephen, W. and S. Rao. 2005, 2007).  
Samples were obtained for 2 years, 3 days each year (one day in each of June, July, and 
August in year one, and three days in Sept in year two). The insects were identified to 
order and family, and the number of individuals were recorded. For identification, 
specimens were examined under a dissecting microscope (ca. 10-80x), and references 
including Borror and DeLong's Introduction to the Study of Insects and The Bees in 
Your Backyard: a Guide to North America's Bees were consulted to determine family. 
The identifications were verified by Dr. L. Higley, by reviewing a random sample of 20% 
of all pollinators collected, and Dr. Higley determined that all individuals in this 20% 
sample had been correctly identified.   
Data from the three sites were compared graphically and were statistically 
analyzed with SPSS version 23. A Kruskal-Wallis test was used to evaluate significant 
differences between habitats.     
Results  
Findings are presented and summarized in Tables 1 and 2. Table 1 presents data 
on pollinators and non-pollinators by year and across years. The difference between the 
number of pollinators between year one and year two is only 28, while the difference 
between non-pollinators was 923.  In year one the max temperature on the first 
collection day, June 24th 2015, was 96° Fahrenheit with no recorded precipitation.  This 
is an increase 17° higher than the previous day.  On the second collection day, July 14th, 
was 98° in a string of 90°+ days.  The third collection day, August 6th, the max 
temperature was 82°.  In comparison the max temperature for the three collection days, 
September 23rd, 24th, and 25th of 2016 were 91°, 81°, and 75° respectively.   
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Table 2 shows the difference between the numbers of insects at different 
locations. The suburban yard had a total of 14 pollinators with 5 of those being bees, 
36%, in contrast the pollinator planting had 179 pollinators with 76 of those being bees 
at 42%, and the ornamental planting had 108 pollinators, with only 25 of those being 
bees, 22%. The ornamental planting had more Lepidoptera and Diptera pollinators than 
the pollinator planting, 27 to 13 on Lepidoptera, and 55 to 44 on Diptera. 
 
  
Table 1. Classification by Order and Family of pollinator and non-pollinator species by year (2015 and 
2016), and total across years. Numbers represent total collected over three days in each year. 
  
  Year One Year Two Summary 
   pollinators 
non-
pollinators pollinators 
non-
pollinators pollinators 
non-
pollinators 
Hymenoptera             
  Halictidae 63  9  72   
  Megachilidae 1  0  1   
  Colletidae 4  1  5   
  Apidae 12  16  28   
  wasps   59   28   87 
  Formicidae   511   41   552 
subtotal 80 570 26 69 106 639 
Lepidoptera               
  Hesperiidae 8  30  38   
  Papilionidae 0  1  1   
  Nymphalidae 0  1  1   
subtotal 8 0 32  40   
Diptera               
  Syrphidae 72  30  102   
  Various   511   256   767 
subtotal 72 511 30 256 102 767 
Hemiptera    230   66 296 296 
subtotal   230   66 296   
Orthoptera    2   1   3 
subtotal   2   1   3 
Coleoptera            
  Cantharidae 0  47  47   
  Lampiridae 3  0  3   
  Various   9   7   16 
subtotal 3 9 47 7 50 16 
Total 163 1322 135 399 594 1425 
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 Graph 1 shows the total number of bees by location for the two years. A slight 
difference occurred between the pollinator planting and the ornamental planting, and a 
significant difference between both of those plantings and the suburban yard.  
 
Table 2.  Classification by Order and Family of pollinator and non-pollinator species by habitat summed 
across two years (2015 and 2016). Based on samples from 3 days in each year. 
    Suburban Yard Pollinator Planting Ornamental Planting  
   pollinators 
non-
pollinators pollinators 
non-
pollinators pollinators 
non-
pollinators 
Hymenoptera             
  Halictidae 5  58  9   
  Megachilidae 0  1  0   
  Colletidae 0  3  2   
  Apidae 0  14  14   
  wasps   15   60   15 
  Formicidae   0   44   10 
subtotal 5 15 76 104 25 25 
Lepidoptera               
  Hesperiidae 3  12  26   
  Papilionidae 0  1  0   
  Nymphalidae 0  0  1   
subtotal 3  13  27   
Diptera               
  Syrphidae 3  44  55   
  various   126   345   296 
subtotal 3 126 44 345 55 296 
Hemiptera    23  168  105 
subtotal   23   168   105 
Orthoptera    1   2  0 
subtotal   1   2   0 
Coleoptera            
  Cantharidae 0  46  1   
  Lampiridae 3  0  0   
  various   2   4   10 
subtotal 3 2 46 4 1 10 
Total 14 167 179 623 108 436 
9 
 
Graph 1 
 
Graph 2 shows the average number of pollinators collected in a single day. This 
graph echoes the statistical findings of significant difference between the pollinator 
planting and the suburban yard, as well as a significant difference between the 
ornamental planting and the suburban yard, but little difference between the pollinator 
planting and the ornamental planting.  
Graph 2 
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Both the pollinator plot and ornamental planting had a significantly greater 
number of bees than the suburban yard. A Kruskal-Wallis test was used to show 
significant difference in total pollinators collected between study sites 
x²(2,N=33)=22.067, with p<0.00. Any p value under 0.05 is significant. This showed 
there was a difference between the plots. This test was chosen because the sample sizes 
were small and the repetitions were varied, which violated Levene’s test of homogeneity. 
A Mann-Whitney post-hoc test showed there was a significant difference between the 
pollinator plot and suburban yard sites, z= -4.168, p<0.00, and between the ornamental 
planting and the suburban yard, with z= -3.887, p<0.00. However, there was no 
significant difference between the pollinator planting and the ornamental planting, with 
z=-0.756, p=0.45. Over all the results show the pollinator planting and the ornamental 
planting both show significant increases in pollinators over the suburban lawn.   
 
Discussion 
The lack of significant difference between the pollinator planting, which was 
dominated by wild flowers, and the ornamental planting shows that the presence of 
flowers is important. The type, whether wild flower or ornamental was less important 
for pollinators in general, but slightly more important to bees. Quantity could also play 
an important factor, and should be looked at more closely in future studies.  
The native bee family Megachilidae was severely under represented, with only 
one in the entire collection. Reasons for this could be that the collection date did not fall 
when the apple trees were in bloom, which megachilids prefer.   
Another factor that could influence the number of bees is nesting habitat. The 
pollinator planting had pre-drilled tube nests, while the ornamental did not have 
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manmade nesting sites, it did have a high diversity of plants, which could provide 
natural nesting sites. The time of year could have also played a role in the number of 
insects collected, year one was collected on days in June, July, and August, while year 
two was collected on 3 consecutive days in September, which is a little late in the season. 
Obviously, examining more habitats, sampling on more dates, and using additional 
sampling methods would provide a more comprehensive picture of pollinator 
preferences. Even so, this study illustrates a striking difference in numbers and kinds of 
pollinators between typical suburban yards versus habitats with abundant flowering 
plants. Given that so much area is occupied by suburban dwellings, my results strongly 
imply that adding plant diversity in our yards could enhance pollinator and native bee 
abundance.  
Conclusion  
The improvement of forage for bees and other pollinators is very important. With 
their numbers dwindling, studies like this one play an important role in helping 
homeowners and city planners look more closely at projects like the Pollinators and 
Roadsides, a conservation guide proposing planting of wild flowers along roadsides to 
create pollinator corridors, as a strategic way to help pollinator numbers rise throughout 
the Midwest (Shepherd, M. et al 2003). With making use of existing riparian forest 
buffers, wind breaks and hedgerows we can enhance the amount of bee forage that is 
available throughout the season for native pollinators (Vaughan, M. & S.H. Black. 
2006). With help, our native bees can continue to not only help pollinate an a proximate 
30% of agricultural crops in the US alone(Losey, J. E., & Vaughan, M. 2006), but also 
lead to beautiful space that can be enjoyed by humans adding aesthetical value while 
providing an important resource for our hard working friend, the bees.  
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